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METHOD AND APPARATUS FOR REPRODUCING AN 
IMAGE WITH EMBEDDED CUTTING INSTRUCTIONS 
AND PRODUCT THEREOF 
BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

This invention relates to image reproduction and, more particularly, 
to a method and apparatus for embedding invisible cutting instructions within a 
pictorial image. 

2. DESCRIPTION RELATIVE TO THE PRIOR ART 

It is known that printed images, whether photographic or 
commercially made, are most efficiently generated in high-speed, high-capacity 
equipment. Such methodology necessitates ganging or packing in adjacent 
contact the images for reasons of efficient usage of the print material and 
processing time. Thereafter, the images must be separated by various cutting 
procedures, some of which are automated and many of which are manual. The 
automated cutting procedures typically require standardized output formats, and 
standardized input media width. Any variation from the standardized output 
formats typically requires human intervention. The commercial printing industry, 
with much more output format variability, relies heavily on slow and costly 
manual cutting procedures. 

The high-speed production of photographic images by inkjet 
technology is a case in point. To achieve required productivity, a writing 
geometry abutting many output images is required, thereby avoiding time-costly 
printhead turnarounds. Furthermore, a strong desire to provide the increased 
service of output format flexibility, an advantaged capability of digital printing, 
can also require multi-formatted abutted images, which places new demands on 
the print finishing/cutting approach. Indeed, any digital printing system offers this 
new potential. A mismatch occurs, however, between a high-speed, format 
flexible digital printer and its attendant finishing/cutting subsystem, in that the 
cutting technology has typically required predictability, i.e., a lack of output 
format flexibility. 

U.S. Patent No. 5,151,717, which issued in the name of Jamzadeh et 
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al, discloses an electrostatic graphic image reproduction system. This system 
allows a variety of sizes of prints to be made utilizing a single large receiving 
sheet. The receiving sheet is large enough to receive one image of the largest size 
or an array of identical format smaller sized images. The receiving sheet of 
5 identical format smaller images is cut to size after image transfer. 

U.S. Patent No. 5,586,479, which issued in the name of Roy et al, 
relates to a cutting apparatus which includes cutter sensors used to detect a lead 
edge of the image located on a receiver sheet. In response to the sensors the cutter 
and the lead edge of the image are aligned. The receiving sheet is transported in a 

10 direction essentially perpendicular to the cutter. The cutter cuts the receiving 

sheet adjacent and parallel to the lead and trail edges of the image. A third sensor 
detects edges of the image perpendicular to the cut lead edge of the image. A 
second cutter, responsive to the third sensor, cuts the receiving sheet adjacent 
edges of the image perpendicular to the cut lead edge of the image. In the Roy et 

15 al apparatus, appropriate cuts of an image may be made wherein the image is 
askew relative to the edges of the receiving sheet. However, in the Roy et al 
patent, the pictorial image is required to have highly distinct borders that can be 
detected by the sensors. Alternatively, Roy et al discloses that a special toner may 
be deposited at the distinct borders that can be detected by the sensors to 

20 determine the cutting locations. 

U.S. Patent No. 5,631,747, which issued in the name of Farrell et al, 
relates to a printing system with an input system and control systems which link 
the input system with a print engine and causes image data, representative of an 
image, and trim marks to be superposed, in a selected manner, on an electronic 

25 page. The electronic page, with its attendant trim marks, is stored in a memory for 
reproduction thereof by the print engine. In printing of the electronic page, the 
trim marks are printed and are visible on the printed sheet. 

U.S. Patent No. 6,050, 166, which issued in the name of Gauler et 
al, discloses a non-contact sheet measurement and cutting device for cutting 

30 material into sheets. In this device, an operator inputs the desired length of cut 
into a data acquisition computer and number of sheets to be cut. A camera sensor 
is moved to a predetermined location and when a lead edge of the material is 
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sensed the cutter is actuated to cut the material to the desired length. 

Other methods of delineating the cutting lines can be employed, but 
have drawbacks. For example, one might frame the edges of each image with a 
thin (e.g., 1 mm) border containing an unusual pattern (e.g., herring bone stripes). 
5 However, this approach has limited area for signal detection, takes additional 
space away from the image or print media, could be potentially confused with a 
similarly appearing image, and could leave a distracting visual edge if cutting 
were misregistered. Another method might be to place an invisible ink on the 
cutting edges as suggested by Roy et al, but this method requires additional 

10 materials, which the customer must resupply, requires registration at the time of 
printing, and is again subject to detection problems. 

There is a need therefore for a method and apparatus for 
incorporating cutting instructions in printed images so that automated cutting may 
be enabled with format flexibility and without human intervention. 

15 SUMMARY OF THE INVENTION 

In accordance with a first aspect of the invention, there is provided a 
method of printing an image comprising providing digital image data representing 
a pictorial image to be printed on a sheet in hard copy form; providing information 
for cutting the sheet with the printed pictorial image thereon; and employing the 

20 digital image data and the instructions for cutting the sheet to print the pictorial 
image on the sheet with invisible cutting instructions being printed so as to be 
embedded in the printed pictorial image, the invisible cutting instructions being 
dispersed within the pictorial image and not necessarily located at locations where 
cutting is to be made according to the cutting instructions. 

25 In accordance with a second aspect of the invention, there is 

provided an apparatus for printing an image comprising a processor of digital 
image data representing the pictorial image to be printed on a sheet in hard copy 
form; a processor for providing digital information for cutting the sheet with the 
printed pictorial image thereon; a merging processor for merging the digital image 

30 data representing the pictorial image and the digital information for cutting the 
sheet, the digital information for cutting the sheet being encoded so as to be 
invisible in any print of the pictorial image; and a printer responsive to the merged 



digital image data representing the pictorial image and the digital information for 
cutting the sheet for printing the pictorial image and the cutting instructions, the 
cutting instructions being dispersed through the print and not being visible and not 
necessarily being located at positions in the pictorial image where cuts are to be 
5 made according to the cutting instructions. 

In accordance with a third aspect of the invention, there is provided 
a method of printing an image comprising forming a pictorial image having a 
visible border on a sheet in hard copy form; and forming invisible cutting 
information within the pictorial image, the cutting information being present 
10 inward of the border of the pictorial image and the cutting information 

representing information for cutting the sheet at locations outward of the border. 

In accordance with still further aspects of the invention, there are 
provided printed sheet formed in accordance with the described methods. 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 The above and other aspects of the invention will become apparent 

from the following description, the description being used to illustrate a preferred 
embodiment of the invention, when read in conjunction with the accompanying 
drawings. 

Fig. 1 is a schematic view of a computer terminal that is operational 
20 in accordance with the apparatus and method of the invention; 

Fig. 2 is a flowchart describing operation of the apparatus of Fig. 1; 
Fig. 3 is a planar view of a cutting board that is used in accordance 
with the invention; 

Fig. 4 is a side elevational view of the cutting board of Fig. 3 and a 
25 camera sensor supported so as to view the field of the cutting board; 

Fig. 5 is a side elevational view in schematic form and illustrating 
telescoping and pivoting cutting arms that are connected to the cutting board; 

Fig. 6 is a planar view of the cutting board illustrating operation of 
the telescoping arm with a pictorial image to be trimmed in accordance with the 
30 invention; 

Fig. 7 is an illustration of the pictorial image and illustrates 
rectangular icons and crosshairs representing trim information that is embedded 



within the pictorial information in accordance with the invention; 

Fig. 8a illustrates the cutting board with the telescoping arm 
supporting a sheet containing the pictorial image to be trimmed along a first edge; 

Fig. 8b illustrates the cutting board with the telescoping arm 
supporting the sheet containing the pictorial image to be trimmed after rotation of 
180 degrees for trimming along a second edge parallel to the first edge; 

Fig. 8c illustrates the cutting board with the telescoping arm 
supporting the sheet containing the pictorial image to be trimmed along a third 
edge; 

Fig. 8d illustrates the cutting board with the telescoping arm 
supporting the sheet containing the pictorial image to be trimmed along a fourth 
and last edge; 

Figs. 9a, 10a and 1 la illustrate the pictorial image having invisible 
embedded trim rectangular icons representing trim instructions for trimming the 
printed pictorial image at different respective locations illustrated respectively by 
the dotted lines shown respectively in Figs. 9b, 10b and 1 lb; 

Fig. 12 (comprised of sheets Figs. 12 A, 12B) is a flowchart 
describing operation of the method and apparatus of the invention; 

Fig. 13 illustrate a group of pictorial images having respective 
embedded trim rectangular icons representing trim instructions for trimming the 
respective pictorial image of each, the group of pictorial images being arranged or 
associated for printing on a discrete receiver sheet of standard size, for example 
8.5"x 11" or A4 or other known standard size; 

Fig. 14 is a schematic representation of a group of pictorial images 
which have been efficiently packed into a page layout, some of the pictorial 
images being spaced from other images to allow trimming thereof with external 
borders; 

Fig. 15 is a flowchart describing a process for forming a printed 
page having an efficiently packed page layout of a plurality of pictorial images 
each with embedded cutting information; and 

Fig. 16 is a flowchart describing a process for trimming a printed 
page having a plurality of pictorial images with embedded cutting information. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

While the present invention will hereinafter be described in 
connection with a preferred embodiment thereof, it will be understood that it is not 
intended to limit the invention to that embodiment. On the contrary, it is intended 

5 to cover all alternatives, modifications and equivalents as may be included within 
the spirit and scope of the invention as defined by the appended claims. 

Referring to the drawings wherein like reference numbers designate 
identical or corresponding parts throughout the several views, and more 
particularly with reference now to Fig. 1 there is shown an exemplary image 

10 printing system 1 0 for processing print jobs in accordance with the teachings of 
the present invention. The printing system comprises a terminal in the form of a 
personal computer or computer workstation 1 1 that includes a keyboard 12, 
computer screen 13, mouse 14, central processing unit (CPU) 17, a camera or 
video source 16, a scanner 18 and printer 20. The CPU is programmed as will be 

15 described below to accept inputs of video information from the camera 16 or the 
scanner 18 and convert it to a visible display on computer screen 13. 
Alternatively, pictorial information in electronic form may be acquired through a 
network connection either as a LAN or Internet connection. The CPU is further 
programmed to allow an operator to input, using a mouse or the keyboard or 

20 through operation of a touch screen, if the computer screen is a touch screen, or 
through a digitizing tablet ( not shown), trimming information as indicated by the 
dotted lines surrounding the picture shown on the computer screen 13 in Fig. 1. 
Various programs currently commercially available provide for the scanning or 
other acquisition of a pictorial image for display on a computer screen in 

25 conjunction with trimming information that instructs the computer to which area 
of the image is to be trimmed. In the prior art, however, the electronic 
information representing the trimming information and the pictorial information 
are used to electronically trim the pictorial information and this trimmed pictorial 
electronic information is then sent to a printer. 

30 With reference now to Fig. 2, there is illustrated a flowchart which 

is illustrative of an operating program, programmed in the CPU for processing the 
pictorial image information and trim information in accordance with the 
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invention. The program begins with step 100. In step 110, the operator selects the 
picture image to be processed. As noted above, information may come via the 
network or the camera or other video source or a scanner which scans a hard copy 
document containing the pictorial information. The CPU may be programmed, as 

5 is commercially now available, to accept plural images for recording on a single 
receiver sheet wherein the images may be assembled and viewed on the computer 
screen in conjunction with an outline of a receiver sheet upon which the plurality 
of images are to be printed see (Fig. 13). In such a case, the program provides for 
identifying trimming information with respect to each of the pictorial images that 

10 are to be processed on a single receiver sheet. With the trim information 

identified for each pictorial image, the program in the CPU thereupon merges 
electronically the trim information with the picture image data for that particular 
picture, step 130. It is preferred to perform this merging or embedding of cutting 
instructions and or print-size data in the printed image, using a phase dispersion 

15 methodology as described in U.S. Patent No. 5,859,920, the contents of which are 
incorporated herein by reference. It will be understood that other methodologies 
may be used, the importance being that there is embedding of the trimming 
instructions or print-size data information so that it will be printed with the 
pictorial information that will allow automatic format-flexible cutting which is 

20 independent of the printing engine that prints the information of the pictorial 

information with the trimming instructions. The cutting information is placed into 
the pictorial image data during the digital pre-processing of each print. In step 
140, a command is sent to the printer to print the picture image with the trim 
information hidden in the picture image. It will be understood, of course, that the 

25 pictorial image data with the embedded trim instructions may be sent to a printer 
via the network 19 in lieu of a printer that is dedicated to the CPU or 
alternatively, stored on an electronic storage medium and processed on another 
computer for printing. 

With reference to Figs. 3, 4 and 5, there is illustrated a cutting board 

30 50 having a picture holding member 60 secured thereto for pivotal movement 
about a pivot 62. Telescoping arms 65a, 65b of the picture holding member have 
one ends thereof secured to the pivot 62. The second end of the telescoping arms 
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has a pair of rotating heads 67a, 67b mounted thereon. The print produced by 
printer 20 is placed upon the cutting board 50. The cutting board may be for 
example a 15"x 15" board. A digital camera 70 spaced from the cutting board is in 
position to view the field of the cutting board. The digital camera may be, for 
5 example, a monochrome solid state camera of lOOOx 1000 elements (one 
megapixel). Within the camera sensor, then, the cutting board is essentially 
resolved into one million 0.015"x 0.015" cells. This defines the cutting 
resolution, or accuracy. By design, a certain column of pixels in the camera is 
aligned to and will fall on the cutting edge 53 of the board. The output of the 

10 camera 70 is input to a microcomputer 75 which is programmed to examine the 
pictorial image data sensed by the camera and to extract the trim instructions from 
the pictorial information. The operation of the cutting process may be an 
automatic one without operator intervention or one in which the operator does 
participate by having the output of the camera provided on a computer screen in 

15 which the embedded instructions for cutting are translated and then illustrated 
with the pictorial image to show the general nature of the border outline to be 
produced as a finish print. In response to an operator input such as from a mouse, 
keyboard or touch screen or other input device 77, to the microcomputer 75 a 
signal is provided by the microcomputer 75 to one or more motors Ml to control 

20 movement of the telescoping and pivoting arms 65a, 65b. The motor Ml or 
multiple motors have suitable mechanical connections to the arms 65a, 65b to 
control pivoting and telescoping of the arms. The cutting board 50 also includes 
an area thereof adjacent the cutting edge that comprises a flexible membrane 57. 
The pivoting and telescoping arms 65a, 65b are supported respectively above and 

25 below the surface of the cutting board so as to support the rotating heads 67a, 67b 
so that the upper rotating head 67a may have direct contact with the paper upon 
which the picture image is formed and the bottom rotating head 67b engages the 
bottom surface of the flexible membrane 57 so as to effectively clamp the paper in 
position when it is supported on the flexible membrane 57 for cutting. Initially, 

30 the paper is placed on the flexible membrane (see Fig. 6) and the arms 65a, 65b 
are preferably positioned outside the field of view of the membrane to allow the 
camera to view the pictorial information on the paper without any obscuring of the 
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pictorial image by the arms. In this part of the process, the trim information is 
extracted from the pictorial information sensed by the camera using the phase 
dispersion algorithm described in the patent noted above and a determination is 
made of location of the center of the pictorial information and its being associated 

5 with a specific pixel location, which bears a known distance to the cutting edge 
(with each pixel representing 0.015" in this case) thus, for example, if the center 
falls on, for example, column 600, and the cutting edge 53 is known to be, for 
example, column 950 the center of the image would be (950-600)x 0.015= 5.25" 
from the cutting edge. Motor Ml is then enabled by signals from the 

10 microcomputer 75 to cause the telescoping arms 65a, 65b to move the rotating 

heads over the center of the pictorial image whereupon it is locked onto the image. 
This movement of the telescoping arm involves both radial movement of the 
telescoping arms as well as pivoting movement about the pivot point 62. Each of 
the rotating heads 67a, 67b is coupled with a motor M2,M3 that is adapted to 

15 rotate the rotating heads in response to signals from the microcomputer 75. In lieu 
of separate motors, a gearing arrangement may be provided that drives both 
rotating heads from a single motor. The purpose of this rotation is to correct for 
angular misorientation of the pictorial image which is determined as follows. For 
example, misorientation can be resolved dynamically by adjusting angle until the 

20 rectangle icons fall on the minimum number of camera rows and columns. With 
reference to Fig. 7, the trim information embedded within the image takes the 
form of an identification of the center of the pictorial image indicated in the figure 
by a cross-hair, and rectangular icons defined by lines xl,yl and x2,y2 which are 
determined as relative spacings from the cross-hair. In accordance with one 

25 exemplary algorithm as indicated in Fig. 7 assume it was initially desired to trim 
the pictorial image at the respective edges of the image. This is the trim 
information provided by the operator making the selections described with 
reference to the operation described with reference to Fig. 1 . The x cut and y cut 
information can be calculated by respectively adding the values of the respective 

30 abscissa, ordinate information. Thus, x-cut= xl + x2 and y-cut=yl+y2. 

With reference to Figs. 8a,b, c and d and the flowchart of Fig. 12, 
the sheet with the pictorial information is sensed by the camera sensor (step 205) 
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and the picture information is processed (step 210). Rows and columns of icon 
information from coded information in the picture are identified (step 213). The 
icon's center is determined in real dimensions (step 215) . The rotating heads are 
moved to the icon center and the picture is clamped by the rotating heads at the 

5 center of the pictorial image (step 217). The spacing of the icon center from the 
cutting edge for the first cut is determined (step 220). The telescoping arms are 
then pivoted and translated to position the icon center at the correct spacing from 
the cutting edge for the first cut (step 225). The rotating heads are then rotated 
about their center to adjust the angular orientation of the rectangular icons to have 

10 parallelism with the cutting edge of the cutting board (step 230). The paper sheet 
is now in position such that the edge to be first cut is positioned properly over the 
cutting edge 53 of the cutting board. A trimmer blade 73 that is coupled to a 
motor M4 moves along the cutting edge to trim the paper sheet as shown in Fig. 
8a (step 235). The motor M4 is connected to the microcomputer 75 to receive 

15 driving signals from the microcomputer. After the first cut is made the rotating 
heads 67a, 67b are respectively rotated to cause rotation of 180 degrees of the 
sheet so that a second edge of the sheet is in position to receive the second edge 
cut as indicated in Fig. 8b (step 240) Once again, the trimmer blade 73 is 
activated by motor M4 in response to signals from microcomputer 75 to cause the 

20 trimmer blade 73 to advance along the cutting edge 53 and trim the second edge 
of the paper sheet (step 245). Subsequent to making the second edge cut, a 
determination is made of the spacing of the icon center from the cutting edge for 
making of the third cut (step 250). Thereafter, the radial position and angular 
position of the rotating heads are adjusted by adjusting the position of the rotating 

25 heads relative to the pivot 62 and by pivoting the telescoping arms 65a, 65b (step 
255). With the icon center position at the appropriate spacing from the cutting 
edge, the rotating heads rotate about their centers to rotate the paper sheet through 
a 90 degree rotation to position a third edge cut location of the paper sheet in 
position for cutting (step 260). The trimmer blade is then actuated again to form 

30 the third edge of the finished picture (step 265). After making this third cut, the 
rotating heads rotate 180 degrees to position the fourth and last edge to be cut in 
position at the cutting edge 53 (step 270). The trimmer blade 73 is then actuated 
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to make the fourth and last cut (step 275). The pictorial image with the border as 
trimmed according to the requested instructions, i.e. the finished cut is illustrated 
in Fig. 8e. It will be noted that an advantage of processing the cutting of the edges 
so that the opposite edges are cut in succession is that there is a reduced number of 
5 translations and rotations (pivoting relative to pivot 62) of the rotating heads. 

Thus in going from the position shown in Fig. 8a to that shown in Fig. 8b, there is 
only a need to rotate the rotating heads about their own centers, similarly in going 
from the positioning in Fig. 8c to 8d there is a similar need to only rotate the 
rotating heads about their own centers. 

10 In Fig. 9a, there is illustrated the pictorial image with the embedded 

rectangular icons being visible for purposes of description of the invention. The 
dimensions of the rectangular icons and their respective positions from the center 
of the pictorial image and the algorithm used is such as to determine the edges to 
be cut which are illustrated in Fig. 9b. In this example, the trim edges coincide 

15 with the edges of the pictorial image (normal cut). It will be noted, however, in 
accordance with the invention that while the edges to be cut coincide with the 
edges of the pictorial image, that the information representing the identification or 
location of the edges to be cut are well within the edges of the pictorial image and 
indeed are distributed as information throughout the image. While the trim 

20 information is illustrated as icon rectangles, the information representing such 
rectangles is distributed throughout the picture and not just at the locations 
identified as the rectangles. 

With reference now to Fig. 10a, there is illustrated another example 
of the pictorial image with the embedded but illustrated rectangular icons. In 

25 accordance with the algorithm used and their respective positions from the center 
of the pictorial image the rectangular icons define trim locations outside of the 
pictorial image as illustrated in Fig. 10b (half-inch border cut). 

With reference now to Fig. 11a, there is illustrated still another 
example of the pictorial image with the embedded but illustrated rectangular 

30 icons. In accordance with the algorithm used and their respective positions from 
the center of the pictorial image, the rectangular icons define trim locations within 
the pictorial image as illustrated in Fig. 1 lb (center crop). 
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Thus, in accordance with the invention the embedded instructions, 
even though invisible to the operator and distributed through the pictorial image, 
can define trim locations either at the pictorial edge, inside of the pictorial edge or 
outside of the pictorial edge for each pictorial image including images where 
5 plural images are to be printed on a single receiver sheet. 

As noted above with reference to Fig. 13, image information 
representing a plurality of pictorial images may be assembled in a page buffer for 
printing on a standard size sheet and then printed. In Fig. 14, there is illustrated 
the schematic of a plurality of pictorial images of different dimensions that are 

10 assembled and printed so as to pack the images efficiently however leaving room 
between the images for trimming of external borders. The borders shown in Fig. 
14 may not necessarily reflect the exact border since space must be allocated 
between images due to inaccuracies in the cutter. With reference to Fig. 15 in 
order to produce a print having plural images on a printed sheet in step 310, the 

15 operator that forms the prints acquires a first input image. Cutting information 
relative to the first image is then also input by the operator as described 
hereinabove, step 320. The cutting information is then merged into this image as 
herein above described also, step 330. The pictorial information with the merged 
cutting information is stored in an image buffer, step 340. The process then loops 

20 to repeat for each of the plural images that are to be assembled on a printed page 
of standard size. Each of the images stored in the buffer are identified by final cut 
size, step 350. In step 360 the images are packed into electronic layout page 
which may be done through an iterative process used by a computer to assemble 
the various images electronically so that they fit efficiently onto the selected 

25 printed page. In assembling the various images, there may be provided for 

rotation of the images electronically to assure that all the desired images can be 
assembled on the same page, step 380. The most efficient print media usage is 
determined by the computer using final cut sizes of images and avoiding ' dead- 
end' cuts, and so the optimized print layout is provided, step 370. The print with 

30 the plurality of pictorial images each having invisible embedded trim instructions 
may then be printed. 

With reference now to the flowchart of Fig. 16, the cutting of a 
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sheet containing plural pictorial images may be provided by placing the sheet on 
the cutting board 50 3 step 410. The camera 70 scans the entire page, step 420. The 
computer 75 is programmed to determine the number of the images on the page, 
and the locations of the centers and cut-lines. This determination is made by 
5 analyzing the image information of each pictorial image and interpreting the 
embedded information for the information relative to centers and cut-lines, step 
430. The computer then makes a determination of the order for cutting of the 
pictorial images from the sheet. In an ordinary case where the images are 
presented in plural vertical columns, the selection may comprise having an order 

10 where images along one column are cut out before beginning a next column of 

images. In considering cut-lines, the embedded information relative to borders are 
considered and it is assumed that placement is such that there is no cutting across 
other image cut-lines. In determining a cut-line, the computer program may 
determine whether such cutting through other image cut-lines can be avoided, step 

15 450. After determining the order of the images to cut and that such cutting can be 
made without cutting across other image cut-lines, the computer operates the 
cutter to commence cutting of the page according to the determined sequence, step 
450. Each of the images may be cut in accordance with the description above 
relative to cutting of one image. 

20 Although the invention has been illustrated with the production of 

prints of rectangular configuration, invention is not so limited. For example, the 
embedded instructions may represent the outline of a non-regular or curved line 
that is to form the path of the cut outline. A suitable cutter such as a scroll saw or 
point cutter or laser cutter may be used as the cutting device. 

25 The invention has been illustrated with the embedding of 

information representing rectangles that defines information for calculating a 
border or cut outline. The embedded invisible information could instead be other 
types of information such as a bar code or other representation that can be sensed 
by the camera sensor and interpreted to define certain picture outline formats 

30 represented by the information assigned for that bar code. The material upon 

which the images are formed and then cut may be paper, cardboard, photographic 
paper or film, metal or other materials upon which images are printed. 
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Moreover, as is evidence from the foregoing description, certain 
other aspects of the invention are not limited to the particular details of the 
examples illustrated, and it is therefore contemplated that other modifications and 
applications will occur to those skilled in the art. It is accordingly intended that 
the claims shall cover all such modifications and applications as do not depart 
from the true spirit and scope of the invention. 



